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PRESi'ACE 



Every engineering office or concern finds it necessary 
to adopt 'some system of standardization of drawings, in 
(Mrder to secure miiformity and to faqHtate work. Hiese 
systems vary in many details in different concerns, but it is 
manifestly desirable that, in so far as practicable, a general 
uniformity of methods be secured. ^ 

Accordingly, the Mechanical Department, after cae^ 
fully collecting and comparing information obtaine^^o^Ki^ 
large number of the best concerns in the 
adopted the following standards and convent;^^ 
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Drawing Standards and Gmyentions 
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Standard Sheets shall be as follows : 

24" X 86" 

18" X 24" 

12" X 18" 

9" X 12" 

6" X 9" 



Ums 



All sheets to have i" border on all sides, giving work- 
ing spaces inside of border lines as follows : 

28" X 85" 
17" X 28" 
11" X 17" 

8" X 11" 

5" X 8" 

I 

Border line to be one solid line i%" in width. 
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BLOCK 
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Title block to aj^ar in lower right hand corner of the 
working space, its right and lower sides being formed by 
the border line^, the left and upper sides to be of the same 
weight as the border line. 






Title Block to be rectangular — 

2" X 8i", or 
21" X 41" 

depending on the sizes of sheets and the title necessary. 
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Each title block to contain the following : 
I St line — ^University of Michigan. 
2nd line - Department of Engineering. 
3rd line — Name or symbol of course. 
Below — The date and the draughtsman's signattuie. 
Generally the title block should also contain the subject 
of the drawing and the scale of the drawing. 
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CAPS AND SA//ILL CAPS 
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All lettering must be neat and legible, any notation 
upon the sheets to read from the bottom or right hand. 



All titles and names of parts are to be in caps. All 
letters in the title block to be freehand. 
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Notes, remarks, instructions, etc., may be plain lower 
case or cap letters. Such notation, however, must be uni- 
form on the same sheet: In view of information obtained 
from leading manufacturing concerns, the use of plain 
inclined capitals is strongly recommended. In lettering 
drawing sheets, use no more than two sizes of letters to 
distinguish between titles or names of detail parts and sub- 
ordinate notes, remarks, scales, etc. 
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In using caps and small caps, the large caps are to be i 
high, the corresponding small caps being A" high ; or A 
high, the corresponding small caps being it" high. The 
larger sizes are generally preferable, the smaller to be used 
only when absolutely necessary. 
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In using caps and lower case, the caps should be •" high 
and the lower case letters i of the height of the caps. 



Use plain vertical or inclined figures, the latter ' pre- 
ferred. Height of figures should be the same as that of 
capital letters. 
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Use third angle projection, that is, show views of an 
object as indicated on fiiaie 4, 

When absolutely necessary to put one view out of its 
proper relative position, it should be indicated by a clear 
note, and an arrow showing direction of view. 
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0taies 5 and 6 
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Use for dimension lines full hair lines, breaking same 
for the dimension. These dimension lines are to terminate 
in neat arrow points, which reach exactly to the point to 
which, or from which the dimension is taken. 

Use long slender arrows, as per illustrations. (Arrow 
points not to be filled in except as results in making the two 
usual strokes). Middle of dimension figure to be at the 
level of the dimension line. I^ad or dimension reference 
lines to extend slightly beyond the arrows on dimension 
line proper. 
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All dimensions to read from the bottom or the right 
hand side of the sheet. (See dimension diagram.) All 
dimensions to be written so as to read in the direction of the 
dimension line. See plate s, fig. 4. 

Where the part dimensioned is very small or when 
dimensions would be crowded, place arrows and dimensions 
outside. See />late 5, figs, 2 and 3. 



lilndk CrMMedicMiiiig 



{sectioned J 
hatched I 

piece, break the cross-sectioning around the dimension. 

Plate 6, fig. I, 
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Use plain vertical or inclined figures, the latter pre- 
ferred. See plate j. 
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rwtioiial FractkHu 






Make dimensions about i" in height, taking great!care 
to have all dimensions on the same sheet uniform in size 
and weight. 

Figures which constitute a fraction to be somewhat 
smaller than those in the whole numbers, the entire height 
of a fraction to be about 11 times that of the whole number. 
Write all fractions with the division line horizontal. 

Fractions to be used in dimensioning are such as have 
the denominators shown in the following : i i 1 i^ tV ^. 
Do not use such fractions as A iV. 
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If accurate dimensions must be given which cannot be 
expressed in the above conventional fractions, give the 
same in decimals. Other dimensions to remain as usual in 
fractions. 



If small dimensions are given in thousandths of an inch 
(as for clearance, etc.) do not omit the zero before the dec- 
imal point. Write 0.006". 

In indicating small amounts to be allowed for special 
fits, express dimensions as follows: 

8" + 0.005" 
2i" — 0.006" 

See plate 6, figs. 2 and j. 
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Dimensions Up to but not including 2 feet are to be given 
in inches and fractions thereof only. Dimensions 2 feet and 
above to be given in feet, inches and fractions of an inch. 
Do not use fractions of feet. See plate 6, fig. 4, 

Always separate the number expressing feet from that 
expressing inches by a horizontal line, thus : 

8' — 4" .and 8' — 8J" 

When expressing a whole number of feet and no inches, 
or a whole number of feet and a fractional part of an inch, 
express as follows : 

2' — 0" 
4' — OJ" 









of Feet and 



Indicate feet and inches as in the following example : 

7' — 8V' [w/ 7 ft. 84 in.] 

Except in indicating elevations of floor, water levels, etc., 
which are generally given as follows : 

EL; 109.25 ft. 
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In denoting diameters, wherever the dimension is not 
obviously that of a diameter use DIA. in connection with 
the dimension as, 21" DIA. Plate 7, fig. /. 



Where it is absolutely necessary to give a radial dimen- 
sion write the same 51" RAD. Pt<ii€ 7, fig. 2. 
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Diametral dimensions are always preferable and should 
always be used for complete circular outlines. Use radial 
dimensions only where the circular outlines are not com- 
plete, as in case of fillets, rounded comers, etc. 
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In showing ordinary diametral dimensions, use either 
form (a) or (b) as on fdate 7, fig. j. When dimensioning 
very small diameters, (b) is to be preferred. 



DIMENSIONS 



Overall dimensions on all detail parts and on every 
complete machine are desirable. On very simple pieces, 
such as the one shown on piaie 8, fig, /, where the overall 
dimension is not of importance, the overall dimension may 
be omitted as shown. 






Dimensions other than the principal dimensions should 
not be unnecessarily repeated in the several views. 



MMiUed Drawings 



On assembled drawings, only those dimensions which 
are vital to the design are to be shown, such as general 
overall dimensions, location of principal centers, etc. 
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In every case of dimensioning, however, keep always 
in mind the purpose of the drawing when deciding what 
dimensions to give and what to omit. 
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All center lines to be long hair dash and single dot 
lines. Do not end center lines on any line of the piece, but 
carry them beyond. Never use center lines for dimension 
lines. 
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The weight of outlines should be graded according to 
the size of the parts. See p/aU S, fig. 2 for samples. 

* 

In general, outlines should be about as per line marked 
**heavy.'' 



iBfiiflile Lines 






Invisible lines on the piece are to be made short dash 
lines, of slightly lighter weight than the outlines. No more 
invisible lines should be shown th£tn are necessary for clear- 
ness. See plate 8, fig, 3 . 



A^JMUBt Farts, and 
Parts Oirt of Place 



Adjoining parts or objects not properly part of the 
drawing and added merely for clearness, also parts shown' 
out of their proper relative position, should be delineated 
in short dash-<lot lines, in weight the same as or lighter 
than the invisible lines. See plate 8, fig. 4. 
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Ka Shade Lines 



Shade lines, such as are shown on plate 9, fig. /, are 
not to be used, except in special cases. 
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J SECTIONING 
1 HATCHING 
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All cross-section lines to be drawn at an angle of 45*^ 
with the sheet when possible In any sectional view, the 
cross-sectioning on each individual piece is to be uniform. 
When two different pieces adjoin, distinguish them by cross- 
section lines drawn with opposite slope. The use of some 
form of section liner is recommended. 



Lines 






Ordinary cross-section lines to be light, full lines (some- 
what heavier than center lines). See plate 9^ fig. 2. 

Adjust spacing of cross-section lines to the size of the 
piece. Two samples of cross-section lining are shown on 
piaie 9 1 figs. 2 and s. 
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lEPRESENTATION OF 
METALS, ETC 
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1 . Cast Iron is shown by lines of equal weight and 
spacing. 

2. Cast Stbbl, lines of equal weight and alternate 
narrow and wide spacing. (Omit every third line in i). 

3. Wrought Stbbi< and Wrought Iron to be shown 
by alternate heavy and light lines. 

4. Brass, Bronzb and Coppbr to be light, solid and 
broken lines alternating. (Same as i with every alternate 
line broken.) 

5. Babbitt, Lbad and other soft materials to be light 
double cross-sectioned, (i and its opposite.) 

6. Wood is indicated by representing end or side grain. 
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All scales are to be given in the title block. 
If several different scales are used on the same sheet, 
. these scales may be shown cUso at the several pieces. 
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In indicating any scale except full size express in the 
form^ — 

Scale, 3" = 1'. 



liUe of Scales 
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DRUIED HOLES 

Ptate II, fig. I 
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f CORED HOLES 
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Piate II, fig. 2 



The following scales to be used 



Pull size. 


2" = 1' 


i" =] 




6" = 1' 


11" = 1' 


}" = ] 




4" = 1' 


1" = 1' 


i" = ] 




3" = r 


*" = 1' 


i" = ] 
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Express note for drilled holes as indicated on plate ii, 
fig, /, in the form : t" Drill, 



Mark cored holes in same general way as drilled holes, 
as W Core. 
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TAPPED HOLES 

HaU ii,fig.3 



,^ JBIOUPED HOLES 

•-PlaU ii,fig.4 



Use arrow and note for indicating tapped holes, as 
below : 

r tap 

I" tap U" deep. 



When a number of holes are grouped, a blanket note 
may be used as — 

Drill 5 holes %" diameter 
Core 16 holes li" diameter 
• 8 holes r tap U" deep. 
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flWSHED SURFACES 

Ptaie 12 



Mark surfaces which are to be finished with a small/, 
crossing the finish line and being itself crossed on the line, 
as indicated on plate 12 ^ Jig. /. 

When the finishing operation is otherwise denoted (that 
is, by a note such as: li" Bore or 2f" Turn) the finish mark 
may be omitted. Mate 12, fig. 2. 
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UST (MP PARTS OR 
mi (MP MATERIALS 



When a list of parts or a bill of materials is required, 
give the same in a table as shown on piaie ij. 
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Each piece shall be designated by a reference mark in a 
heavy f" circle at the piece. Either numbers or letters may 
be used for these reference marks. See plate ij. 
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if^ JOEW THREADS 
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Screw threads are to be shown as on plate 14, using 
alternate light and heavy lines, sloped at approximately the 
same angle with the center line as th^ thread. 



For internal threads, reverse threads as shown on 
plate 75. 
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Do not show invisible threads through a nut on a bolt 
or stud. Mates 14 and 75. 



Do Not S^dioii Nub 



Standard nuts on a bolt or stud should never be shown 
in section. Plates 14 and 15. 



STANDARD BOLT 

Plak 14 



In dimensioning a Standard Bolt, give : 

(a) Diameter of bolt. 

(b) Length under head. When countersunk, give length 
overall. 

(c) Threaded length. 
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TAPPED HOLE 

Haie IS 



A tapped hole in plan is indicated by a pair of con- 
centric circles, the outer one stopped at the 45" lines. See 
plate 75. 

In elevation (section), use conventional screw thread 
reversed. When the hole does not pass through the tapped 
piece, the bottom has a point of 120 degrees. 
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When necessary to show invisible tapped holes in plan 
or elevation use the same method of delineation as above, 
with dashed lines throughout, ffaie 75. 
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SHAFTS, ETC. 

Plate i6, fig. I 



A shaft, solid rod, bolt or stud, whose axis falls in the 
plane of section should not be shown in section. 



-PARTIAL SEaiONS 

Plate i6,fig. 2 



Partial sections are allowable, as for showing keyways, 
etc. Sections may be zigzagged. Show always where sec- 
tion is taken with arrows. 



I WERS, RIBS, ETC 

1^ Plate i6, fig. 3 

i 



Webs, ribs, spokes, etc., falling in the plane of section 
should not be cross-sectioned. 
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ROUNDED CO/fN£R3 fF/LLE T6 . 
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ROUNDED CORNERS 

Plate //, fig, I 



Where rounded comers or fillets occur on a piece, show 
the same on the drawing. 5!?^ plate //, fig, /. 



1^^ BROKEN SHAFTS 
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Flate 77, fig, 2 



Shafts and round rods when broken are to be delineated 
as shown on plate 77, fig, 2,. The *' break line** to be an 
irregular line of the shape shown. 
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